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Abstract 
 
Past research has identified differences between online and mail collected responses to the 
same survey, but differences in the demographics of respondents had also been noted making 
the cause of the variation unclear. In the research reported here, responses to the same 
questionnaire, delivered via mail and internet surveys, were demographically matched across 
a range of variables. This removed the impact of response differences caused by age, gender, 
type of product consumed and length of customer relationship.  Across all the different 
question types and response scales, significant differences were still found between mail and 
online respondents, even when data were ipsatised. Notably, online respondents were far less 
likely to use the end-points of the scale, perhaps indicating issues with the online collection 
methodology. The conclusion is that the two methods of data collection can not be assumed 
to be directly inter-changeable, and that the method used can lead to different results if not 
managed carefully. 
 
Research Context 
 
A number of comprehensive, recent reviews of online data collection have been conducted 
(e.g., Evans and Mathur, 2005; McDonald and Adam, 2003), and while it is not the purpose 
of this paper to repeat that work, a few key findings should be highlighted. Online data 
collection has been recognised as having a number of advantages over alternative survey 
administration methods (e.g., mail, phone, face-to-face), including improved response rates 
and quality (Shannon and Bradshaw, 2002; Cobanglu, Warde and Moreo, 2001), greater 
flexibility for question format (Evans and Mathur, 2005), fewer errors and lower levels of 
item omission (Cook, Heath and Thompson, 2000). The main driver of adoption of online 
data collection methods appears to be the often substantial cost savings for organisations over 
other forms of data collection (Evans and Mathur, 2005).  
 
Many studies, however, that have administered the same questionnaire to online and mail 
samples from the same population have noticed differences in the demographic profiles of 
respondents between methods. The returned samples for online surveys often differ from the 
population demographically, typically being younger and better educated. At the same time, 
differences in responses and response patterns were also noted between these samples (see 
Evans and Mathur, 2005 for a full review). It has generally been assumed that the 
demographic differences caused the response differences, but it is possible that the collection 
method itself is responsible for the variation in responses. It is therefore sensible to explore 
this methodological issue in more detail by controlling for demographics, but this has not 
previously been done. This paper reports on a comparative study of online and mail data 
collection surveys in which a common instrument was administered and any demographic 
differences between the online and offline population were controlled for by post-hoc 
matching. In addressing this overarching objective, the specific study hypotheses are: 
H1a There is no significant difference between mean ratings (on 11-point scales) of mail 
respondents and online respondents when demographic differences are removed. 
H1b There is no significant difference between scale usage (proportion of end points and mid 
points selected) of mail respondents and online respondents when demographic 
differences are removed. 
 
Study Population, Sample Size and Composition 
 
The population and nature of the questionnaire is not directly relevant to the research 
questions at hand, suffice to say that the organisation is large and membership based. The 
data originates from an annual survey of the organisations almost 42,000 members measuring 
attitudes and satisfaction with the membership offering that year (see Table Two for sample 
questions). All members were invited to participate in the survey via a personalised mailed 
letter, an advertisement in the member newsletter and website, and an email (where they had 
provided an address). Members were given the option of completing the questionnaire either 
online via a website or requesting (via phone, mail or email) a hard copy which was mailed to 
them with a return paid envelope. Not only was a common instrument used, but every effort 
was made to ensure that the questionnaire looked similar whether presented in hard copy or 
online (e.g., layout, font, bolding, questions per page were all kept the same). 
 
Table One: Demographic Comparison of Mail Sample and Online Sample 
 Mail sample Online sample 
Gender n % n % 
Male* 202 62% 2997 78% 
Female* 124 38% 828 22% 
Total 326 100% 3825 100% 
 Mail sample Online sample 
Age n % n % 
Under 18 years 18 6% 156 4% 
18 to 25 years* 7 2% 256 7% 
26 to 35 years* 16 5% 957 25% 
36 to 45 years* 42 13% 1142 30% 
46 to 55 years* 43 13% 793 21% 
56 to 65 years* 86 26% 441 12% 
Over 65 years* 114 35% 80 2% 
Total 326 100% 3825 100% 
 Mail sample Online sample 
Membership type n % n % 
Silver membership* 40 12% 1055 28% 
Full membership* 286 88% 2770 72% 
Total 326 100% 3825 100% 
 Mail sample Online sample 
Years as a member n % n % 
One year or less* 16 5% 371 10% 
2 to 5 years* 24 7% 544 14% 
6 to 10 years* 63 19% 1221 32% 
11 to 15 years 71 22% 823 22% 
16 to 20 years 36 11% 435 11% 
21 years or more* 116 36% 431 11% 
Total 326 100% 3825 100% 
  * Indicates statistically significant differences were detected at the 95% +/- 5% level.  
3,825 members completed the questionnaire via email, whereas 326 members returned the 
mail survey within the two-week timeframe allotted to data collection. As the invitation was 
open to all members, response rates are hard to determine, however we do know that 36% of 
those sent an email invitation responded, as did 77% of those mailed a hard-copy of the 
questionnaire. Overall this was a total response level of 9.9%. Population information was 
used to assess the representativeness and non-response bias of both samples and they were 
found to be free from bias but the mail survey was not representative of the overall population 
(combined, however, they were). Table One summarises the demographic differences 
between the two samples in regards to four variables; age, gender, level of club membership 
and number of years as a member. Statistically significant differences were found on all four 
measures.  The online sample shows skews towards males, younger respondents and silver 
members who have been members for fewer years. The demographic disparities between the 
two samples mean that we cannot directly compare the results of the two surveys.  
Furthermore, the disproportionate sizes of the samples would reveal greater stability in the 
online sample estimates than the mail sample estimates. However matching each sample to 
the population profile would mean a loss of data from each, would still leave differences in 
the demographics of each sample and the sample size inequity would remain. It was therefore 
decided to match them directly against each other rather than the population demographics. 
The online sample must, therefore, be reduced in both size and in accordance to the 
demographic profile of the mail sample.   
 
Method: Matching the Mail Sample and the Online Sample 
 
Given that the mail sample yielded only 326 responses it is critical to retain that entire sample 
and adjust the online sample accordingly to match the mail sample in terms of both size and 
profile.  The fact that the profile of the mail sample may not reflect the profile within the 
population is not important for this investigation given this research seeks to identify any 
differences in result purely due to method. The demographic matching process followed five 
steps: 
1. Frequencies of the mail sample demographics and online sample demographics were 
compared (as in Table One) and differences identified. 
2. Each variable was divided into either a two-level or a three-level attribute to ensure that 
every cell of the matrix contained some data and minimised the number of cells with 
small counts. Gender and membership type were already two-level attributes, but age was 
broken into three levels (up to 50 years old, 51 to 65 years old and over 65 years old) and 
years of membership was divided into two levels (0 to 10 years of membership and 11 or 
more years of membership).  Then these four resulting variables were cross tabulated for 
the mail sample and the online sample producing two 24 cell matrices.   
3. Each cell of the online sample matrix was compared with each corresponding cell of the 
mail sample matrix to identify the number of cases to be randomly selected from the 
former.  For example, the online sample revealed 274 respondents who were female, 
silver members, aged less than 50 years who had been members for less than 10 years.  In 
the mail sample, 14 respondents fit the same profile and therefore, 14 of 274 respondents 
must be randomly selected from the online sample.  This procedure was repeated for each 
of the 24 cells in the online matrix until 24 random selection rules had been determined. 
4. The selection rules identified in step three were applied to the online data by breaking the 
online data set into 24 sub-files, randomly selecting the specified number of respondents 
from each sub-file and then re-building the 24 sub-files into one final online sample data 
file.  The resulting data set contained 326 respondents. 
5. Step one was then repeated, by comparing the frequencies of the mail sample 
demographics with the online sample demographics and looking for any remaining 
demographic skews.  Post matching, the gender and membership type variables matched 
perfectly but due to the collapsing of categories in the remaining two variables (age and 
years of membership), demographic skews were still evident and the extremes.  Therefore 
a weighting factor was calculated by dividing the mail sample percentages by the online 
sample percentages for age and years of membership.  These two weight factors were 
applied to each respondent in the online sample, multiplied together to form a single 
weight factor and rescaled to represent the sample size of 326.  
Following these five steps resulted in two data sets, one collected online and one collected via 
mail, that were demographically consistent and of equal size (n=326).  Differences between 
the two samples were investigated on two levels: descriptively, using t-tests and tests for 
proportional differences, and by examining differences in scale usage. 
 
Results 
 
The descriptive analysis commenced with t-tests of 28 satisfaction and performance 
statements.  Significant differences were found on 10 of the 28 statements.  However, the 
pattern of differences was inconsistent.  Where significant, the online sample rated higher 
than the mail sample six out of 10 times. In order to determine whether these differences were 
real differences in performance and satisfaction, all statements were ipsatised to remove any 
item response bias.  Ipsatisation is a procedure used to standardise responses for a single 
respondent (i.e. x – respondent mean/respondent standard deviation).  The results shown in 
Table Two represent the differences in standardised scores of the online and mail samples.  
 
Similar to the unstandardised results, the results shown in Table Two also revealed a range of 
statistically significant differences.  In fact, a larger number of significant differences were 
detected (15 of 28).  Nine of these 15 differences were on the same variables as using the 
unstandardised data. In combination, these results indicate that there are differences in results 
of samples collected via online and mail methods, even when demographic differences do not 
exist.  The next stage of the analysis examines scale usage, asking whether online samples 
have a greater tendency to use end or mid-points than mail samples, or vice versa.  The results 
shown in Table Three indicate statistically significant differences were found on all three 
measures.  That is, on average, those who responded via mail used the end-points 
significantly more often and those who responded to the online questionnaire used the mid-
point significantly more frequently.  In fact, 59.7% of the online sample never used a rating 
point of 1 and 25.0% never used a rating point of 7, compared to 43.6% and 15.3% of the 
mail sample (respectively).  However, 17.8% of the mail sample never used the mid-point, 
compared to 13.1% of the online sample.  
 
Conclusions 
The differences found between the mail and online samples greatly exceeded what could be 
expected by chance. There are two possible explanations. Perhaps the people who choose to 
complete mail surveys are fundamentally different in attitudes or personality than those who 
complete the same survey online. Moving to solely online surveys may alienate these people 
and remove their unique views. Alternatively, there is something about the online method that 
leads people to give different responses. Differences are routinely found between alternate 
administration modes (Schwarz et al., 1991), but researchers need to seek consistent patterns 
in these differences so that they can be accounted for, and the different methods of collection 
moderated to give comparable results. Further research is required to determine what can be 
done to encourage use of the full scale amongst online respondents, and to determine why (if 
not due to demographic differences) responses collected via these two methods differ so 
frequently. A study that actually monitored the process that respondents undertake when 
completing each online and paper questionnaires, looking for differences, could be insightful. 
It is possible that by more closely mimicking paper-based response behaviour (e.g., actually 
circling responses online rather than clicking buttons), greater similarity could be achieved. 
 
Table Two: Mean differences (t-tests) between standardised scores of the mail and online samples  
 Mail sample Online sample  
  mean sd n mean sd n sig 
RESPONSE LABEL: Agree Strongly –Disagree Strongly 
The facilities are great 0.16 1.01 290 0.44 0.80 319 0.00 
Its easy to get to 0.30 1.11 293 0.65 0.80 319 0.00 
I know exactly what my seating options are 0.06 1.06 289 0.02 1.16 318 0.68 
Seating options are good for Members -0.34 1.17 290 -0.78 1.25 316 0.00 
Overall I like The Venue -0.04 1.07 293 0.12 1.02 314 0.06 
I am proud to be a Member 0.46 0.75 309 0.30 0.78 326 0.01 
As an member, I feel a sense of belonging 0.02 0.88 306 -0.43 0.96 326 0.00 
I care about the long-term success of the 
organisation  0.91 0.74 308 1.05 0.71 326 0.02 
I am a loyal member of the organisation 0.70 0.82 308 0.81 0.80 326 0.08 
The Membership always meets my 
expectations -0.21 0.78 309 -0.39 0.72 326 0.00 
The membership can be counted on to provide 
good entertainment -0.04 0.86 308 0.05 0.80 326 0.18 
RESPONSE LABEL : Poor – Excellent 
The opportunity to submit your opinions 
regarding benefits and conditions. -0.23 0.99 305 0.09 0.83 326 0.00 
Information you receive on the reasons for 
decisions that affect you as a Member. -0.24 0.94 308 -0.09 0.86 326 0.04 
The explanation of reserved seating conditions 
at the Venues. -0.14 0.94 307 -0.20 0.85 326 0.42 
The recognition you receive as a Member -0.54 0.97 309 -0.76 0.87 326 0.00 
The added benefits you receive as a Member -0.50 0.84 307 -0.71 0.84 326 0.00 
Facilities and amenities at the Venue -0.01 0.94 306 -0.07 0.91 326 0.49 
The seating arrangements at the Venue -0.18 0.90 307 -0.04 0.88 326 0.05 
The ease of attending  0.22 0.81 305 0.32 0.69 326 0.11 
The value of your Membership -0.03 0.83 305 -0.01 0.77 326 0.78 
The changes to membership in the previous 
year -0.27 0.71 303 -0.10 0.59 326 0.00 
The service provided to you by the 
Membership staff (on the phone or via email). 0.42 0.74 300 0.39 0.79 326 0.63 
The explanation of annual Membership 
benefits 0.20 0.73 306 0.19 0.67 326 0.80 
The annual Membership renewal process 0.32 0.79 302 0.40 0.68 326 0.15 
The amount of night time performances 
offered -0.90 1.35 307 -0.84 1.48 326 0.59 
The price of Membership -0.37 0.92 308 -0.59 0.94 326 0.00 
The overall customer service offering of the 
Membership department 0.30 0.72 304 0.14 0.67 326 0.01 
RESPONSE LABEL: Very Dissatisfied – Very Satisfied 
Taking all of this into account, how satisfied 
are you with your membership package? -0.01 0.63 310 0.04 0.49 326 0.24 
Bolding indicates a statistically significant difference between the two samples was revealed (p<0.05) 
 
Table Three: Mean scale use differences (t-tests) between the mail and online samples  
 Mail sample Online sample  
  mean sd n mean sd n sig 
Number of times 1 was used 2.25 3.62 326 1.12 2.16 326 0.000 
Number of times 7 was used 7.08 7.22 326 5.10 6.52 326 0.000 
Number of times 4 was used 4.04 3.79 326 4.70 3.83 326 0.027 
All mean comparisons revealed statistically significant differences (p<0.05) 
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